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Questions: Does an eight-week program of walk training improve endurance walking capacity in people with COPD compared 
to cycle training? Does walk training improve peak walking capacity, cycle capacity, and quality of life compared to cycle 
training? Is the endurance shuttle walk test (ESWT) responsive to change in walking capacity elicited by exercise training? 
Design: Randomised trial with concealed allocation, assessor blinding, and intention-to-treat analysis. Participants: 36 
people with stable COPD recruited with four dropouts. Intervention: Participants were randomised into either a walk or cycle 
training group. Both groups trained indoors for 30 to 45 minutes per session, three times weekly over eight weeks at Concord 
Hospital. Training intensities were based on baseline peak exercise tests and progressed as able. Outcome measures: The 
primary outcome was endurance walking capacity measured by the ESWT. Secondary outcomes included peak walking 
capacity, peak and endurance cycle capacity, and health-related quality of life. Measures were taken at baseline (Week 0) 
and following training (Week 8). Results: The walk training group increased their endurance walking time by 279 seconds 
(95% CI 70 to 483) more than the cycle training group. No signiﬁcant differences between the groups were found for any 
other outcome. Conclusion: Ground walk training increased endurance walking capacity more than cycle training and was 
similar to cycle training in improving peak walking capacity, peak and endurance cycle capacity and quality of life. This study 
provides evidence for ground walking as a mode of exercise training in pulmonary rehabilitation programs. 5SJBMSFHJTUSBUJPO 
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^h a^`Zan id WZ jcYZg"Zhi^bViZY YjZ id jcYZg"Y^V\cdh^h dg
b^hY^V\cdh^hd[i]ZY^hZVhZ7ZYcVgZ`ZiVa'%%-#




egZkVaZcXZ d[ 8DE9! bdYZh d[ igV^c^c\ i]Vi VgZ l^YZan
VkV^aVWaZ VcY ZVhn id ^beaZbZci cZZY id WZ ZkVajViZY ^c
dgYZg idbZZi i]Z\gdl^c\YZbVcY I]Z6jhigVa^VcAjc\
;djcYVi^dc '%%,# <gdjcY lVa` igV^c^c\ ^h dcZ hjX]
bdYZ d[ igV^c^c\#L]^aZ \gdjcYlVa`^c\!l]^X] gZfj^gZh
cd Zfj^ebZci! ]Vh WZZc ^cXdgedgViZY ^cid gZ]VW^a^iVi^dc
egd\gVbh! ^i ]Vh cdi WZZc ZkVajViZY ZmiZch^kZan Vh V
igV^c^c\bdYVa^in ^c eZdeaZl^i]8DE9#I]Z [Zl hijY^Zh
i]Vi ]VkZ ZmVb^cZY lVa` igV^c^c\ ^c 8DE9 ]VkZ jhZY
igZVYb^aahEjZciZ"BVZhijZiVa'%%%0jhZYjchjeZgk^hZY
lVa`^c\ egd\gVbh i]Vi Z^i]Zg ]VY V ]^\] Ygde"dji gViZ
=ZgcVcYZoZiVa'%%%dgjhZYi]ZVhh^hiVcXZd[iZX]cdad\n
idbdc^idglVa`^c\ heZZY A^j Zi Va '%%-0 dg jhZY eZV`
VcYZcYjgVcXZXnXaZXVeVX^inVhi]ZbV^cdjiXdbZCVZi
Va'%%*!l]^X]bVncdiWZhi gZÅZXiX]Vc\Z ^c [jcXi^dcVa







9dZh \gdjcY lVa` igV^c^c\ ^begdkZ ZcYjgVcXZ&#
lVa`^c\XVeVX^in^ceZdeaZl^i]8DE9XdbeVgZYid
XnXaZigV^c^c\4
9dZh \gdjcY lVa` igV^c^c\ ^begdkZ eZV` lVa`^c\'#
XVeVX^in! eZV` VcY ZcYjgVcXZ XnXaZ XVeVX^in VcY





VcY fjVa^in d[ a^[Z ^c eZdeaZ l^i] 8DE9! XdbeVgZY id
Zfj^ebZci"YZeZcYZci igV^c^c\ hjX] Vh XnXaZ igV^c^c\!
^i ldjaY egdk^YZ Vc ZVh^an VkV^aVWaZ igV^c^c\ bdYVa^in!
eVgi^XjaVgan[dgi]dhZa^k^c\^ ceaVXZhl^i]a^b^iZYgZhdjgXZh
hjX]VhgjgVaVcYgZbdiZVgZVh#







gZ]VW^a^iVi^dc egd\gVb Vi 8dcXdgY GZeVig^Vi^dc <ZcZgVa
=dhe^iVa! HnYcZn# 6[iZg XdcÄgbVi^dc d[ Za^\^W^a^in VcY
XdaaZXi^dcd[WVhZa^cZbZVhjgZh!eVgi^X^eVcihlZgZgVcYdban
VaadXViZYidVlVa`igV^c^c\\gdjedgVXnXaZigV^c^c\\gdje
;^\jgZ & k^V V XdbejiZg^hZY e]dcZ Y^Va"je hnhiZb#I]Z
gVcYdb^hVi^dclVhhigVi^ÄZY[dgajc\[jcXi^dc;:K&3dg
b )% egZY^XiZY! +"b^cjiZ lVa` Y^hiVcXZ 3 dg b *%
egZY^XiZY IgddhiZgh Zi Va &...! VcY i]Z bV^c a^b^i^c\
hnbeidb^ ci]Z^ c^i^VaZcYjgVcXZXnXaZiZhi^Z!YnhecdZV!aZ\
[Vi^\jZ!dgVXdbW^cVi^dcd[Wdi]hnbeidbh#EVgi^X^eVcih
jcYZgidd` i]gZZ hZhh^dch eZg lZZ` d[ hjeZgk^hZY \gdje
igV^c^c\ ^c i]Z^g VaadXViZYZmZgX^hZbdYZ [dgZ^\]ilZZ`h#
:VX] eVgi^X^eVci bV^ciV^cZY ]^h$]Zg bZY^XVi^dc gZ\^bZc
Yjg^c\ i]Z ^ciZgkZci^dc eZg^dY# 6c VhhZhhdg! Wa^cYZY id




<adWVa >c^i^Vi^kZ [dg8DE9XaVhh^ÄXVi^dc <DA9'%%-#
EVgi^X^eVcihlZgZZmXajYZY^[Vcnd[i]Z[daadl^c\Xg^iZg^V
Veea^ZY/ VXjiZ ZmVXZgWVi^dc d[ 8DE9 l^i]^c i]Z aVhi )
lZZ`h! h^\c^ÄXVci Xd"bdgW^Y^in ^cXajY^c\ bVa^\cVcXn!
hnbeidbVi^X XVgY^dkVhXjaVg Y^hZVhZ! dg di]Zg hnhiZb^X
dgbjhXjadh`ZaZiVa Y^hZVhZ i]Vi XdjaY ]^cYZg i]Z ZmZgX^hZ
igV^c^c\#6hlZaa!eVgi^X^eVcihlZgZZmXajYZY^[i]Zn]VYV
WdYnbVhh ^cYZmlZ^\]i ^c`\$]Z^\]i ^cb'r(*`\$b'!
gZfj^gZYhjeeaZbZciVadmn\ZcYjg^c\ZmZgX^hZigV^c^c\!dg
jhZYVlVa`^c\V^Y#
I]Z hijYn eVgi^X^eVcih jcYZglZci ejabdcVgn [jcXi^dc
iZhi^c\ ^cXajY^c\ he^gdbZign! ajc\ kdajbZh! VcY XVgWdc
bdcdm^YZ igVch[Zg [VXidg! VcY i]Z h^m"b^cjiZ lVa` iZhi#
EjabdcVgn [jcXi^dc iZhih lZgZ eZg[dgbZY VXXdgY^c\ id
i]ZgZXdbbZcYZYhiVcYVgYh6IH$:GHIVh`;dgXZ'%%*V!




^cYddg igVX`l^i] i]Z ^c^i^Va igV^c^c\ heZZY hZi Vi ,*d[










i]Vi gZedgiZY i]Vi i]ZhZ igV^c^c\ ^ciZch^i^ZhlZgZ idaZgViZY
WneVgi^X^eVcihl^i]8DE9=ZgcVcYZoZiVa'%%%!BVaiV^h
Zi Va &..,#I]Z igV^c^c\ ^ciZch^i^Zh [dgWdi]\gdjehlZgZ
egd\gZhhZY Vh hnbeidbh eZgb^iiZY hd i]Vi i]Z YdhZ d[

















XnXa^c\ XVeVX^in! ZcYjgVcXZ XnXa^c\ XVeVX^in! VcY ]ZVai]"
gZaViZYfjVa^ind[a^[Z#
EZV` VcY ZcYjgVcXZlVa`^c\ XVeVX^inlZgZbZVhjgZY Wn
i]Z Y^hiVcXZ lVa`ZY Yjg^c\ i]Z ^cXgZbZciVa h]jiiaZ lVa`
iZhi VcY i]Z idiVa i^bZ lVa`ZY ^c i]Z ZcYjgVcXZ h]jiiaZ
lVa` iZhi! gZheZXi^kZan#7di] i]Z ^cXgZbZciVa h]jiiaZlVa`
iZhi H^c\] Zi Va &..' VcY ZcYjgVcXZ h]jiiaZ lVa` iZhi
GZk^aaZiVa&...lZgZeZg[dgbZYVXXdgY^c\idejWa^h]ZY
egdidXdah l^i] i]Z ZcYjgVcXZ h]jiiaZ lVa` iZhi ^ciZch^in
hZi Vi -* d[ egZY^XiZY eZV` dmn\Zc Xdchjbei^dc# :VX]
iZhilVheZg[dgbZY il^XZViWVhZa^cZVcY il^XZVi [daadl"
je iZhi^c\VcY i]ZWZiiZg gZhjailVhgZXdgYZY[dgVcVanh^h#
EZV`VcYZcYjgVcXZXnXa^c\XVeVX^inlZgZbZVhjgZYWni]Z












;dg Wdi] XnXaZ iZhih! e]nh^dad\^XVa gZhedchZh lZgZ Vahd
XdaaZXiZY# :VX] eVgi^X^eVci lVh hZViZY dc Vc ZaZXig^XVaan
WgV`ZY XnXaZ Zg\dbZiZg VcY XdccZXiZY id V XVa^WgViZY
bVhhÅdlhZchdgl^i]Zme^gZY\VhhVbeaZYdcVWgZVi]"Wn"
WgZVi] WVh^h hd i]Vi dmn\Zc Xdchjbei^dc! XVgWdc Y^dm^YZ
egdYjXi^dc!i^YVakdajbZ!WgZVi]^c\[gZfjZcXn!VcYb^cjiZ
kZci^aVi^dcXdjaYWZYZiZgb^cZY#I]ZhZYViVlZgZVcVanhZY




dg aZ\ [Vi^\jZ WZXVbZ ^cidaZgVWaZ dgl]Zc i]Z eVgi^X^eVci
XdjaY cdi `ZZe je l^i] i]Z hZi heZZY! ZmZgX^hZ ^ciZch^in!
dggZfj^gZYeZYVaa^c\gViZ*%·+%gZkdaji^dcheZgb^cjiZ#
9nhecdZV VcY gVi^c\ d[ eZgXZ^kZY ZmZgi^dc hXdgZh lZgZ
gZXdgYZY ZVX] b^cjiZ Yjg^c\ i]Z XnXaZ iZhih VcY Vi i]Z
WZ\^cc^c\VcYZcYd[VaaZmZgX^hZiZhihjh^c\i]ZbdY^ÄZY




=ZVai]"gZaViZY fjVa^in d[ a^[Z lVh bZVhjgZY l^i] i]Z
^ciZgk^ZlZg"VYb^c^hiZgZYkZgh^dcd[i]Z8]gdc^XGZhe^gVidgn
9^hZVhZ FjZhi^dccV^gZ <jnVii Zi Va &.-,! l]^X] ^h V
Y^hZVhZ"heZX^ÄXbZVhjgZbZci idda idVhhZhh]ZVai]"gZaViZY
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fjVa^ind[a^[Z^ ceVi^Zcihl^i]8DE9#I]ZgZVgZ'%fjZhi^dch
l]^X]VgZ\gdjeZY^ciddcZd[[djgYdbV^ch/YnhecdZV*



















6hhjb^c\ V H9 d[ &%- hZXdcYh HZlZaa Zi Va '%%+! (+
eVgi^X^eVcih &- eZg \gdje ldjaY egdk^YZ -* edlZg id
YZiZXiVhh^\c^ÄXVci!Vii]Zild"h^YZY*aZkZa!V&'%"hZXdcY
Y^[[ZgZcXZ ^c ZcYjgVcXZ h]jiiaZ lVa` iZhi i^bZ WZilZZc
i]Z lVa` VcY XnXaZ \gdjeh! Vaadl^c\ [dg V &* adhh id
[daadl"je#
GZeZViZY"bZVhjgZh VcVanh^h d[ kVg^VcXZ lVh jhZY id
XdbeVgZ i]Z X]Vc\Zh WZilZZc \gdjeh [gdb egZ" id edhi"
igV^c^c\# I]Z hiVcYVgY^hZY gZhedchZ bZVc HGB lVh
jhZY id VhhZhh gZhedch^kZcZhh d[ i]Z ZcYjgVcXZ h]jiiaZ
lVa`iZhijh^c\YViV[gdbVaaeVgi^X^eVcih#I]ZHGB^hi]Z
















=dhe^iVa! HnYcZn# I]Z igV^c^c\ i]ZgVe^hi lVh V fjVa^ÄZY
e]nh^di]ZgVe^hi l^i] ZmiZch^kZ ZmeZg^ZcXZ ^c ZmZgX^hZ
igV^c^c\^ceZdeaZl^i]8DE9#




^c YjgVi^dc Vi i]Z Veegdeg^ViZ i^bZ ed^cih WZ[dgZ igV^c^c\
Leung et al: Walk training in people with COPD
Participants with COPD screened by initial assessment
(n = 215)
Excluded (n = 179)
did not meet the inclusion criteria (n = 133)
refused to participate (n = 32)
other reason (n = 14)
Walk training group
indoor walk training 
exercise training,  
3 sessions per week 
for 8 wks
gradually increased 
from 30 to 45 
minutes per session 
Lost to follow up 




Lost to follow up at 
week 8 (n = 3)
exacerbations of 
COPD (n = 2)
lost interest in the 




3 sessions per week 
for 8 wks
gradually increased 
from 30 to 45 
minutes per session
Measured walking, cycling capacity and health-related quality of life
Randomised (n = 36)
(n = 18)                                                                                          (n = 18)
Measured walking, cycling capacity and health-related quality of life
(n = 17)                                                                                          (n = 15)Week 8
Week 0
'JHVSF. Design and ﬂow of participants through the trial.
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5BCMF Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
walking capacity, cycling capacity and health-related quality of life.




Week 0 Week 8 Week 8 minus 
Week 0
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ISWT = incremental shuttle walk test, ESWT = endurance shuttle walk test, ICT = incremental cycle test, ECT = endurance cycle test, 
CRQD = chronic respiratory disease questionnaire dyspnoea domain, CRQF = chronic respiratory disease questionnaire fatigue domain, 
CRQEF = chronic respiratory disease questionnaire emotional function domain, CRQM = chronic respiratory disease questionnaire 
mastery domain, CRQT = chronic respiratory disease questionnaire total score, shaded row = primary outcome
5BCMF Baseline characteristics of study participants.
Characteristic Randomised (n = 36) Lost to follow-up (n = 4)
Walk (n = 18) Cycle (n = 18) Walk (n = 1) Cycle (n = 3)
Age (yr) 71 (7) 72 (8) 66 (0) 79 (6)
Gender, n females (%) 4 (22) 7 (39) 0 (0) 2 (67)
8eZoCWii?dZ[na]%c2) 27 (3) 26 (5) 29 (0) 25 (1)
FEV1 (% pred) 56 (17) 53 (18) 29 (0) 79 (19)
FVC (% pred) 86 (20) 84 (16) 95 (0) 95 (34)
FEV1%<L9 50 (10) 49 (14) 31 (0) 63 (10)
TLC (% pred) 99 (14) 102 (15) 98 (0) 88 (14)
FRC (% pred) 111 (29) 121 (30) 124 (0) 82 (13)
RV (% pred) 128 (37) 135 (40) 154 (0) 77 (14)
HL%JB9 0.51 (0.08) 0.56 (0.12) 0.62 (0) 0.47 (0.15)
DLCO (% pred) 55 (14) 54 (14) 55 (0) 41 (5)
6 minute walk distance  
(% pred)
72 (11) 65 (12) 49 (0) 66 (8)
Data presented as mean (SD), unless otherwise stated. FEV1 = forced expiratory volume in one second, FVC = forced vital capacity, TLC = 
total lung capacity, FRC = functional residual volume, RV = residual volume, DLCO = diffusion capacity of the lung for carbon monoxide, % 
pred = % of predicted value















'# ;daadl^c\ igV^c^c\! i]Z bZVc Y^[[ZgZcXZ ^c ZcYjgVcXZ
lVa`i^bZWZilZZci]ZlVa`\gdjeVcYXnXaZ\gdjelVh',.




Leung et al: Walk training in people with COPD
'JHVSF Mean (SD) of the progression of training intensity in a) walk training and b) cycle training group. The % peak 
walk speed of ISWT and the % peak cycle work rate were % of the peak measure in each test at baseline. Two participants 
reported being unable to increase walking speed despite minimal symptoms suggesting stride length was a limiting factor. 
Consequently, a two-kilogram weight in a backpack was added during training which is not reﬂected in the graph. ISWT = 
incremental shuttle walk test.
A B
5BCMF. Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
physiological response at end and at isotime of the endurance cycle test.




Week 0 Week 8 Week 8 minus 
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Walk Cycle Walk minus Cycle
At end ECT
































































































































































ECT = endurance cycle test, VO2 = oxygen consumption, VCO2 = carbon dioxide production, RER = respiratory exchange ratio, VT = tidal 
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^c eZV` lVa`^c\ XVeVX^in! eZV` XnXaZ! VcY ZcYjgVcXZ
XnXaZXVeVX^inWZilZZci]Zild\gdjeh[daadl^c\igV^c^c\#




<gdje YViV [dg e]nh^dad\^XVa gZhedchZh Vi ZcY ZmZgX^hZ
VcYVi ^hdi^bZd[ i]ZZcYjgVcXZXnXaZ iZhiViWVhZa^cZVcY
[daadl^c\ igV^c^c\ VgZ egZhZciZY ^c IVWaZ (# ;daadl^c\









lVa` igV^c^c\ gZhjaiZY ^c V h^\c^ÄXVcian \gZViZg ^cXgZVhZ
^c ZcYjgVcXZ lVa`^c\ XVeVX^in XdbeVgZY id hjeZgk^hZY!
egd\gZhhZYhiVi^dcVgnXnXaZigV^c^c\^ceZdeaZl^i]8DE9#
>cVYY^i^dc!lVa`igV^c^c\]VYkZgnh^b^aVgZ[[ZXihidXnXaZ












6ai]dj\] i]Z ^begdkZbZci ^c ZcYjgVcXZ lVa`^c\ i^bZ
lVh ',. hZXdcYh +- \gZViZg l^i] lVa` igV^c^c\ i]Vc
l^i] XnXaZ igV^c^c\! i]Z igjZ Z[[ZXi d[ lVa` igV^c^c\ lVh
egdWVWan jcYZgZhi^bViZY Vh h^m eVgi^X^eVcih ^c i]Z lVa`
\gdje[daadl^c\igV^c^c\gZVX]ZYi]ZXdbeaZi^dci^bZd['%
b^cjiZh[dgi]ZZcYjgVcXZh]jiiaZlVa`iZhil^i]VediZci^Va
id Xdci^cjZ l]ZgZVh dcan i]gZZ eVgi^X^eVcih ^c i]Z XnXaZ
\gdje[daadl^c\igV^c^c\gZVX]ZYi]ZXdbeaZi^dci^bZ#I]Z
\gZViZg ^begdkZbZci ^c i]Z lVa` \gdje XdbeVgZY id i]Z
XnXaZ \gdje ^c ZcYjgVcXZlVa` i^bZb^\]i WZ Xdch^YZgZY
Vc ^bedgiVci Xa^c^XVa Y^[[ZgZcXZ h^cXZ ^i ZmXZZYh i]Z &%*
hZXdcY i]gZh]daY hj\\ZhiZY Wn 8VhVWjg^ '%%) Vh i]Z
b^c^bVa ^bedgiVci Y^[[ZgZcXZ [dg ZcYjgVcXZ iZhih# >i Vahd
ZmXZZYh i]Z&'%hZXdcYb^c^bVa ^bedgiVciY^[[ZgZcXZlZ
cdb^cViZYa priori[dgi]ZhijYn#
I]ZgZ ]VkZ WZZc cd egZk^djh hijY^Zh XdbeVg^c\ \gdjcY









h^m YVnh eZg lZZ` [dg ilZakZ lZZ`h! jchjeZgk^hZY! VcY
^begdkZY ZcYjgVcXZ lVa` i^bZ Wn .+% hZXdcYh ..
bdgZi]Vci]ZjhjVaXVgZ\gdje#:kZci]dj\]djghijYnY^Y
cdi ]VkZ V XdbeVg^hdc \gdje d[ cd igV^c^c\! lZ h]dlZY
V +- \gZViZg ^begdkZbZci ^c i]Z ZcYjgVcXZ lVa`^c\
i^bZ ^c i]ZlVa` \gdje XdbeVgZY id XnXaZ igV^c^c\# I]^h
[jgi]ZgYZbdchigViZhi]ZVW^a^ind[lVa`igV^c^c\id^begdkZ
ZcYjgVcXZlVa`^c\XVeVX^in^ceZdeaZl^i]8DE9#
I]Z di]Zg ^bedgiVci ÄcY^c\ d[ djg hijYn lVh i]Vi lVa`
igV^c^c\ VcY XnXaZ igV^c^c\ ]VY kZgn h^b^aVg Z[[ZXih dc
eZV` lVa` XVeVX^in! eZV` VcY ZcYjgVcXZ XnXaZ XVeVX^in
VcY]ZVai]"gZaViZYfjVa^ind[a^[ZIVWaZ'VcYIVWaZ(#;dg
ZmVbeaZ! i]Z Y^[[ZgZcXZ ^c igZVibZci Z[[ZXi WZilZZc i]Z
lVa`\gdjeVcYXnXaZ\gdjelVhdcan&^ceZV`lVa`^c\
Table 4. Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
dyspnoea and rate of perceived exertion score (RPE) at the end of and at isotime of the exercise tests.




Week 0 Week 8 Week 8 minus 
Week 0 










Walk Cycle Walk minus Cycle
Dyspnoea (0–10)
 ISWT end 4 (3) 5 (2) 4 (3) 5 (3) –0.3 (2) 0.1 (2) –0.5 (–2 to 1)
 ESWT end 5 (3) 5 (2) 4 (3) 5 (2) –1 (2) –0.2 (2) –0.4 (–2 to 1)
 ICT end 6 (3) 4 (2) 5 (3) 5 (3) –1 (3) 1 (2) –2 (–4 to 0.2)
 ECT end 6 (3) 4 (2) 5 (3) 5 (3) –1 (2) 0.1 (2) –1 (–3 to 0.5)
 ECT isotime 6 (3) 4 (2) 4 (3) 3 (3) –2 (3) –1 (2) –1 (–2 to 1)
RPE (0–10)
 ISWT end 3 (3) 3 (2) 2 (2) 2 (2) –0.4 (2) –1 (2) 0.4 (–1 to 2)
 ESWT end 5 (3) 4 (2) 2 (1) 3 (2) –2 (2) –1 (2) –1 (–3 to 0.02)
 ICT end 6 (3) 4 (2) 4 (2) 4 (2) –1 (3) 0 (2) –1 (–3 to 1)
 ECT end 5 (3) 5 (2) 5 (3) 4 (2) 0 (2) –1 (2) 0.3  (–1 to 2)
 ECT isotime 5 (3) 5 (2) 4 (2) 2 (2) –1 (2) –2 (2) 1 (–1 to 2)
ISWT = incremental shuttle walk test, ESWT = endurance shuttle walk test, ICT = incremental cycle test, ECT = endurance cycle test
Journal of Physiotherapy 2010  Vol. 56  –  © Australian Physiotherapy Association 2010 111
XVeVX^in VhhZhhZY Wn i]Z ^cXgZbZciVa h]jiiaZ lVa` iZhi#
H^b^aVgan!i]ZgZlVhdcanV+Y^[[ZgZcXZ^ cigZVibZciZ[[ZXi
^c]ZVai]"gZaViZYfjVa^ind[a^[ZVhhZhhZYWni]ZidiVahXdgZ











Yjg^c\ i]ZlVa` iZhih! i]jh a^b^i^c\ i]Z VW^a^in idegdk^YZ
XdcXajh^kZe]nh^dad\^XVaZmeaVcVi^dch[dgi]Z^begdkZbZci
^c ZcYjgVcXZlVa`^c\ XVeVX^in h]dlc ^c i]ZlVa` \gdje#
=dlZkZg!hdbZZmeaVcVi^dchXVcWZbVYZWnZmigVedaVi^c\
[gdb i]Z e]nh^dad\^XVa gZhedchZh Yjg^c\ i]Z XnXaZ iZhih#
I]Z gZhjaih [gdb i]Z ZcYjgVcXZ XnXaZ iZhih h]dlZY i]Vi









WZ YjZ id i]Z ^begdkZbZci ^c dm^YVi^kZ XVeVX^in d[ i]Z
ZmZgX^h^c\bjhXaZh V[iZglVa` igV^c^c\ aZVY^c\ id V adlZg
kZci^aVi^dcVcYYnhecdZVVi i]Z hVbZldg`adVY 8VhVWjg^
Zi Va &..&!8VhVWjg^ Zi Va &..,!BVaiV^h Zi Va &..,# I]Z
edhijaViZY ^begdkZbZci ^c dm^YVi^kZ XVeVX^inldjaY ]Zae




id ZkVajViZ i]Z igjZ Z[[ZXi d[ Vc ^ciZgkZci^dc# Djg hijYn
]Vh YZbdchigViZY i]Vi i]Z ZcYjgVcXZ h]jiiaZ lVa` iZhi ^h
]^\]an gZhedch^kZ id X]Vc\Z ^c lVa`^c\ XVeVX^in Za^X^iZY
WnZmZgX^hZigV^c^c\VcYi]jhlVhVcVeegdeg^ViZdjiXdbZ
bZVhjgZ#6ai]dj\] ^cXgZbZciVaVcYZcYjgVcXZXnXaZ iZhih
]VkZ WZZc jhZY id bZVhjgZ e]nh^dad\^XVa djiXdbZh d[
egd\gVbh^cl]^X]i]ZbV_dgVZgdW^XXdbedcZcilVhlVa`








VWhdajiZ Z[[ZXi d[ \gdjcYlVa` igV^c^c\ dg XnXaZ igV^c^c\#
=dlZkZg! i]Z hijYn YZh^\clVh WVhZY dc i]Z XnXaZ \gdje
VXi^c\ Vh Vc VXi^kZ Xdcigda WZXVjhZ d[ i]Z hjWhiVci^Va




[dg eZdeaZl^i] 8DE9#6 [jgi]Zg a^b^iVi^dclVh i]VilZ
lZgZcdiVWaZidbZVhjgZZfj^kVaZcXZd[igV^c^c\^ciZch^in
^ciZgbhd[KD'WZilZZclVa`VcYXnXaZ\gdjeh#=dlZkZg!
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[jcY^c\# I]jh! i]Z VkV^aVW^a^in d[ Z[[ZXi^kZ ejabdcVgn
gZ]VW^a^iVi^dc egd\gVbh XdjaY WZ ^cXgZVhZY id bZZi i]Z
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